The effect of a chitosan-gelatin matrix and dexamethasone on the behavior of rabbit mesenchymal stem cells.
Cartilage tissue has poor capability of self-repair, especially in the case of severe cartilage damage due to trauma or age-related degeneration. Cell-based tissue engineering using scaffolds has provided an option for the repair of defects in adult cartilage tissue. Mesenchymal stem cells (MSC) and chondrocytes are the two major cell sources for cartilage tissue engineering. The present study combined culture conditions of MSC in a chitosan-gelatin matrix in chondrogenic media to evaluate their effects on MSC viability and chondrogenesis for cartilage tissue engineering. MSC were harvested from rabbit bone marrows and cultured in chondrogenic media supplemented, or not, with dexamethasone in a chitosan-gelatin film (C-GF). The association of C-GF and dexamethasone promoted significant increase in cell adhesivity, viability and proliferation when compared to MCS cultured in media without dexamethasone or C-GF. In addition, dexamethasone promoted increase in the collagen concentration of MSC cultures. A reduction of alkaline phosphatase activity after three weeks of culture in chondrogenic media was verified. No influence of the C-GF or of dexamethasone was observed in this matter. Therefore, it is reasonable to suggest that biomaterial-based chitosan-gelatin and chondrogenic media supplemented with dexamethasone may stimulate the proliferation and differentiation of MSC according to the complex environmental conditions. The information presented here should be useful for the development of biomaterials to regulate the chondrogenesis of MSC suitable for cartilage tissue engineering.